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ABSTRACT

A Comparator Study of an Adjunctive Dermal Lipid Replacement Foam (Restoraderm™) in the Management of Refractory Hand Contact Dermatitis

Fowler JF, Perryman JH; University of Louisville, Louisville, Kentucky

Background: Dermatitis (irritant, allergic, or both) is the most common occupational skin

disease. Although many “barrier creams” with high concentrations of petrolatum are sold,

none have shown consistent effectiveness.

Restoraderm is composed of an exclusive non-alcohol, water-based formulation of lipids that

mimics the body’s own natural skin barrier system. It contains ceramides, cholesterol,

palmitic acid and two biologic precursors, mevalonic acid and hydroxycholecalciferol. It does

not contain petrolatum, and is a non-greasy formulation. Many occupational hand dermatitis

patients find it difficult to work when using a product with petrolatum as its greasy residue

can negatively affect grip and impair the protection of latex gloves.

Objective: To measure the effectiveness of Restoraderm in reducing or eliminating chronic

hand contact dermatitis. The primary endpoints were mean percent change from baseline

in the Clinician's Global Assessment Score and mean change in frequency of topical

steroid use.

Methods: Thirty-one patients were randomized to receive either Restoraderm or a com-

parator (ointment or lotion) at the baseline visit. Each patient received Restoraderm for a 3

week period followed by comparator or vice versa. There was a two-week washout between

study phases.

Results: Restoraderm proved to be effective in reducing or eliminating chronic hand con-

tact dermatitis caused by occupational exposures. It was preferred by patients over the com-

parators. The non-greasy foam formulation of Restoraderm may contribute to compliance,

ease of use, and patient satisfaction in patients with chronic hand dermatitis.

INTRODUCTION

Dermatologic conditions account for the majority of reported occupational illness in the

United States. Dermatitis (irritant, allergic, or both) is the most common occupational skin

disease. Although many "barrier creams" are sold none have shown consistent effectiveness

in preventing occupational hand dermatitis. Some occupational hand dermatitis patients,

such as beauticians, nurses, mechanics, and culinary workers, are not able to work when

using a product with a high concentration of petrolatum to treat the condition. Petrolatum

leaves a greasy residue which can negatively effect grip and render latex gloves ineffective

for bacterial protection.

Restoraderm (CollaGenex Pharmaceuticals) is a dermal lipid replacement foam composed

of an exclusive non-alcohol, water-based formulation of lipids that mimics the body’s own

natural skin barrier system. Restoraderm does not contain petrolatum. Restoraderm is a

non-greasy formulation.

OBJECTIVE

The objective of this study is to measure the effectiveness of Restoraderm in reducing or

eliminating irritant and/or allergic contact dermatitis of the hands in patients with chronic

hand dermatitis caused by occupational exposures. The primary endpoints were mean per-

cent change from baseline in the Clinician’s Global Assessment Score and mean change in

frequency of topical steroid use from baseline.

CONCLUSIONS

̇ Restoraderm proved to be effective in reducing or eliminating chronic hand contact der-
matitis caused by occupational exposures.

̇ Restoraderm users exhibited an overall improvement in Skin Irritancy & Global
Assessment Scores.

̇ Restoraderm users were more likely to stop steroid usage than those receiving
comparators.

̇ Restoraderm received excellent ratings in 5 major cosmetic categories from the majority
of patients.

̇ The non-greasy foam formulation of Restoraderm may contribute to compliance, ease of
use, and satisfaction in patients with chronic hand dermatitis.

̇ Restoraderm was preferred by patients by a margin greater than 2:1 vs comparators.METHODS

Study Design: Prospectively randomized, cross-over design

Inclusion Criteria: Normal healthy males or females with chronic hand dermatitis verified

by a score of 3 to 8 on the Clinician’s Global Assessment Scale (Table 1).

RESULTS

̇ Patients who received Restoraderm during the second treatment period exhibited a signifi-
cant improvement in Global Assessment Score vs comparator groups (Figure 1).

̇ Patients who received Restoraderm exhibited consistent improvement in all five categories
and significant improvement in erythema and cracking vs comparator groups (Figure 2).

̇ Patients who received Restoraderm were 3-fold more likely to stop concomitant use of
steroids vs comparator groups (Figure 3).

̇ Restoraderm received an excellent rating from at least 60% of patients in all
characteristics (Figure 4).

̇ Photos of one patient in the study are displayed in Figure 6.

Baseline After 3 weeks of treatment

with Restoraderm foam

Disclosure of Support: Dr. Fowler has received consulting fees from CollaGenex Pharmaceuticals. This
study was supported by an unrestricted grant from CollaGenex Pharmaceuticals, Inc.

Week 0: Thirty-one patients randomized to receive Restoraderm Foam or a comparator

(Aquaphor Ointment or Lubriderm Lotion) for a 3-week period

Week 3 – Week 5: Washout period

Week 5: Patients on Restoraderm receive either of the two comparators and individuals on

comparator receive Restoraderm for an additional 3-week period

Week 8: Last observation

Investigator Evaluation: Occurred at weeks 0, 3, 5, and 8. Parameters evaluated on a

scale of 0-5: erythema, scaling, cracking and fissuring, vesicles. Nail changes indicted as

either present or absent. Location of activity noted. Global evaluation on a scale of 0-10

recorded.

Figure 1. Investigator Global Assessment Score –
Change From Baseline

Table 1.  Clinician’s Global Assessment Scale

Figure 2. Skin Irritancy Scores – Cumulative Change From
Baseline Following Both Treatment Periods

Figure 3. Steroid Usage – Cumulative Change From Baseline
Following Both Treatment Periods

Figure 4. Rating the Cosmetic Characteristics of
Restoraderm

̇ Restoraderm was preferred by 71% of patients vs 29% for comparators (Figure 5).

Figure 5. Overall Patient Preference For Restoraderm
and Comparators

Figure 6. Overall Patient Preference For Restoraderm
and Comparators

0 Clear

1 Almost Clear: Minimal scattered erythema and/or scaling (<10% involved)

2 Minimal Dermatitis: Minimal scattered scaling and/or erythema (<50% involved)

3 Mild Dermatitis: Mild scattered scaling with mild to minimal erythema (<50%)

4 Mild to Moderate Dermatitis: Same as #3 but more extensive, ± a few papules or vesicles

5
Moderate Dermatitis: Moderate scaling with moderate erythema, some papules, vesicles, and/or early

fissures (<50%)

6 Moderate Dermatitis: Same as #5 but more extensive

7
Moderate to Severe Dermatitis: Scaling and deeper fissures and/or confluent papules, vesicles and

moderate to severe erythema (<50%)

8 Moderate to Severe Dermatitis: Same as #7 but more extensive

9 Severe Dermatitis: Severe scaling and fissures, papules, and/or vesicles with erythema (<50%) 

10
Severe Dermatitis: Severe scaling and fissures and/or vesicles and crusting with erythema, covering most

of the hand surface
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Overview of Restoraderm Technology

A h l i l l Ad dS fA Technologically Advanced System for 
Controlled Topical Drug Delivery

A Collaboration between Thomas Sköld 
dAnd 

The Institute of Surface Chemistry, Sweden, M. Silvander PhD
and the Department of Dermatology University of California, 

San Francisco, USA, Ruby Ghadially, MD

Restoraderm Technology is based on self-assembled 
lipid structures.

The selected lipids and lipid precursors and their ratios 

i i ff i

p p p
resembles the complexity of biological membranes.

The balanced mixture of differentiated matrix structures 
provides unique possibilities to control release and 
penetration rates of a drug.

Due to its diff erent micro compartments Restoraderm 
Technology is able to encompass both hydrophilic and 
hydrophobic actives. 
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Balanced Matrix

Phosphatidylcholine, Ceramides III , Cholesterol, 
Palmitic Acid, Lipid precursors like Mevalonic Acid, 

25-hydroxycholecalciferol, Ascorbyl Palmitate or others

Enables penetration through stratum corneum and Epidermis 
without disturbing/disrupting the skin barrier function

Enables design of a variety of micro carriers within the formulation
in order to control release and penetration depthp p

Lipid precursors promote skin lipid biosynthesis at a functional level

Lipoid micro compartments

Hydro phase

Lipid particles

Foam phase

Vesicles
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Thickener (Xanthan Gum)

Hydro phase

Thickener (Xanthan Gum) 
and 

other components (e.g. glycerol)

give the right texture 
and 

skin-feel to the productskin feel to the product

Foam phase

Lipid Monolayer
Gas Spheres
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Phospholipids

Lipid Monolayer Gas Spheres

Cholesterol

Ceramides

Fatty acid

Microscope Image of Lipid Monolayer Gas Spheres  
and Lipid Solid Particles
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Lipid Particlesp

Vesicles

Ceramides

Phospholipids

fatty acid

Cholesterol

Ceramides

Lipid particle

Fatty acid Vesicles

Choice of sizes in range 20-500nm
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Cryo-Transmission Electron Micro graph

Delivery of Actives

Lipid Monolayer 
Gas Sphere Vesicle

Water Soluble Active Fat Soluble Active

Lipid Particle
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Restoraderm/L – Penetration Study
Ruby Ghadially, MD

• HYPOTHESIS: • METHOD:O S S:
– Restoraderm contains 

physiologic lipids in self-
assembled structures and 
will penetrate into the 
viable epidermis whereas 
lipid emulsion does not.
SPECIFIC OBJECTIVE:  

– To determine penetration of

METHOD:  
– Restoraderm suspension vs. 

an emulsion (control) was 
applied to the hairless 
mouse epidermis.  Samples 
were taken after 2 hours for 
fluorescence microscopy.

To determine penetration of 
Restoraderm into the viable 
epidermis, utilizing 
fluorescent labeled tracers 
amounts added to 
Restoraderm.

– Fluorescence microscopy 
was used to determine the 
degree of permeation.

Restoraderm penetrates easily into viable epidermis
(two hours after application)

a - normal skin
b - normal skin - minimal auto fluorescence
c – lipid emulsion fluorescence in the sc
d - Restoraderm fluorescence in epidermis and sc
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Dermal Studies
A penetration fluorescence study made with Restoraderm three structure matrix – A lipid 

emulsion and an alcohol based vehicle

Enhanced Absorption
a - normal skin
b normal skin minimal

Petrolatum Lipid Formulation

Untreated

b – normal  skin  - minimal  
fluorescence
c-lipid emulsion - stays in 
stratum corneum
d-lipid suspension with a 
three structure matrix –
easily down to epidermis 
and even down to dermis

Improved Tolerance

Lipid Matrix Formulation Alcohol-based Formulation

Improved  Tolerance
To enable similar 
penetration levels as in 
picture d above a 
alcohol based vehicle 
will be required. With 
such alcohol formulation 
the skin gets disrupted 
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Alcohol-containing clobetasol foam 
(Olux) perturbs the skin barrier 

significantly more than a non-alcohol-
containing formulation (Collagenex)

( 6)(n = 6)
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Restoraderm/Lipoid –
Intellectual Property

• “Water-Based Topical Delivery 
System”

• Inventor: Thomas Skold

• Filed 03/13/02 US Provisional Patent

• Filed 03/13/03 US Patent
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Lipid biosynthesis due to Lipid Precursors
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Summary

Restoraderm/Lipoid is a Technologically Advanced System 
for Controlled Topical Drug Delivery 

Restoraderm enables penetration through stratum corneum and 
epidermis without disturbing/disrupting the skin barrier 
function

The differentiated micro carrier system within the formulation
allows for control of release and penetration depth

function

The system is suitable for both water soluble and fat soluble drugs
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